Regional myocardial lidocaine concentration following continuous intravenous infusion early and later after myocardial infarction.
The regional concentration of lidocaine using a double constant infusion technique (250 micrograms/kg/min x 15 minutes followed by 35 micrograms/kg/mg/min x 120 minutes) was studied immediately (2 hours) in seven dogs and 24 hours (six dogs) after myocardial infarction. Tissue levels were determined by gas chromatography and related to regional myocardial blood flow as determined by the radioactive microsphere technique in multiple samples. At 2 hours after infarction a significantly higher lidocaine concentration (4.1 +/- 0.42 micrograms/g) was found in zones with greatly reduced blood flow (regional myocardial blood flow less than 0.2 ml/min per g) when compared with that (2.6 +/- 0.19 micrograms/g) in zones with normal blood flow (regional myocardial blood flow greater than 0.8 ml/min per g) (p less than 0.01). In contrast, in the 24 hour model the opposite situation was observed. Although the concentration of lidocaine in the infarct zone was substantial, a significant decline in lidocaine tissue concentration was found in the zones of lowest blood flow (regional myocardial blood flow less than 0.2 ml/min per g) when compared with that in normal zones (1.76 +/- 0.21 versus 3.38 +/- 0.21 micrograms/g, p less than 0.001). In addition, no significant differences in lidocaine concentrations were found between endocardium and epicardium in any of the groups other than those related to regional myocardial blood flow. Thus, with the double constant infusion technique, lidocaine reached normal and ischemic myocardium in concentrations equivalent to therapeutic plasma concentrations, even in lower infarct blood flow zones, with no significant differences between endocardium and epicardium. Of perhaps greater significance, the age of the ischemic insult is an important determinant of lidocaine tissue distribution in infarcted myocardium.